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8torms were reported in the greatest number of states, 16, on
the 12th and 13th; in 10 to 15 on the 1st to 6th, 11th, 12th,
16th, 18th, and 19th; and in 1 to 9 on the 7th, 8th, 9th, 16th,

17th, 20th to 27th, 29th, and 30th.

The 28th and 31st were

the only dates on which no thuuder-storms were reported.

East of the Rocky Mountains thunder-storms were reported

on the greatest number of dates, 16, in Iowa, and Mo.; on 10
%o 15 in Ark., Fla., Ill., Kans., La., Mich., Ohio, and Tex.;

)

and ou'l to 9 in Ala., Conn., Ga., Ind,, Ind. T., Ky., Me., Md.,
Mass., Minu., Miss., Mont., Nebr., N. H., N. J., N. Y., N. C,,
N. Dak.. Pa., R. 1., 8. C., S. Dak., Tenn,, Vt., Va., W, Va,,
and Wis, Waest of the Rocky Mountains thunder-storms were
reported as follows: Ariz., 1st to 4th, and 10th; Colo., 1st,
11th, and 20th; Nev., 10th; N. Mex., 1st; Utah, 2d, 7th, and
11th; Wash., 16th; Wyo., 1st. No thunder-storms were re.
ported in Qal., Del., D. C., Idaho, and Oregoun.

11‘1 D NAVIGATION.

STAGE OF WATER IN RIVERS AND HARBORS.

ﬂe following table shows the danger-point at the several|
. Btations; the highest and lowest water during October,
" Wwith the dates of occurrence and the monthly ranges :

Heights of rivers above low-water mark, October, 1890 (in feet and tenths).

1890,

e ’ L]
w8 Highest watér. Lowest water. =
wE -$

Stations. g’..—- g - =
<& Date. [Height.| Date. [Height.| S *
A =
p Red River. l .
- BRTSYOPOTrt, La ..oucoeivrnieiinnes 29.9 | 25,26 7.3 13 55! 1.8
i Arkansas River, .

: Fort Bmith, ATk ...covevnerincees 1220 . 25 | 112 6 42| 7.0

“-Lfttle Rock, ArK.....ooveeeieenns I 230 7| 12.4 8 7.8 4.6

el ri River. i

:Port Baford, N. Dak.....co00vee- orenrees 10,11 1.5 30,31 0.4 1.1

- Sioux Cit{, TOWR cvennvnrenrneeseiesancens 2 45 20 36| o9

Kansas City, Ns[f;pﬂ ............ | 21.0 16 4.5 30,31 3.1 1.4

. i River.

« Baint Paul, Minn 14.5 20 to 22 2.6 6 1.6 10

¥ Crosse, Wis ... 13.0 20 6.3 9,10, I1 34 2.9

i-Dabuque, lowa.... 16.0 25 7:6 10, 11 391 37
.lx»venport, Iowa .. 15.0 20 to 28 4-g 12,13 2.3 2.6
", .Keokuk, lowa..... 14.0 29, 30 4 14,15 22| 2.6
‘"Saint Louis, Mo... 32.0 22 g~4 17 6.7 2.7
Oalro, Il .......... 40.0 31 18.1 20 I1.4 6.7
+-Memphis, Tenn... 346 1 14.6 22 8.8 5.8

. Vicksburg, Miss .. 41.0 2 22.9 26| 130 g.9

“.New Orleans, La 1 13.0 6 6.4 28,29 4.2 2.2

.. Ohio River. l

“Pittsburgh, Pa.....ceieiiieciaisdl 22.0 £ 16.2 1l 4.8/ 114

.-Parkersburgh, W.Va. . 38.0 ay 23.2 4 6.9 | 16.3

< Oinclnnnti.ghio ................. 50.0 30 32.9 1| 120| 209

- Louisville, Ky.....cocovienennes 25.0 30| 12.2 L2, 63| 59

T Cumberland River.

“Nashville, Tehn ..o vvvrveeennns ¢ 40.0 4 .4 2. 3.3 8.1

P Tennessee River. | ;

i Ohattanoogs, Tenn ......ocoeeeies 33.0 27 95| 161718, 3.7 5.8

N Monongahela River. | : i

Rittaburgh, Pa.....coceeeeeeenns 29.0 | 25 16.2 1l 48| 114

P. Leavenworth):

Heights of rivers—Continued.

| i .
~§ . [ Highest water, Lowest water, >
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28%| pate. |Hoight| Dato. |Height. SE
. T | i i i I
Savannak River. : . :
AUguSta, GA..vveseeesnreerisroans | 32.0 1 28.5 ! 16 7.1 | ar1.4
tlametis River !
Portland, Oregon.......coceveenes ‘ 15.0 2 I 2.9 8 0.2 2.5
FLOODS.

Reports of the 12th Mow™that great damage was caused to
crops, railroad, and other property in West Virginia by freshets
in the Monongahela and Little Kanawharivers and tributaries.
At Glenville, W. Va., the Little Kanawha had risen 25 feet by
the 13th, washing away large quantities of hay, corn, and lum-
ber. At Parkersburgh, W. Va., the Obio River rose 11 feet
from the 13th to 15th, on which latter date it stood 21.1 feet
on the gauge. The Connecticut River was unusually high on
the 21st. The Roanoke River was rising rapidly at Weldon,
N. C., on the 23d; on the 25th the water covered low ground;
and on the 26th the water began to recede. A freshet was re-
ported on the 26th in the Wyoming Valley, in the Susque-
hanna River basin, Pa. On the 29th high winds, together
with a freshet, caused the Cape Fear River.to flood its banks
near Wilmington, N. C.,inundating rlcegglds, sweeping away
rice stacked in the fields, and flooding lower floors of stores on
Water street in Wilmington. At Mossing Ford, Va., the ex-
cessive precipitation of the month caused the overflow of small
streams.

GISGELLANEOUS PHENOMENA.

QUN SPOTS.

Haverford College Obséx"vatory, Pa., (observed by Prof. F,
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Mr. D. E. Hadden, Alta, Iowa: 1st,1 group, 2 spots; small
facul®e nw. 2d, facul® on nw. limb. 6th, 1 group. 14th,
facul®e near w. limb., 16th to 18th, clear disec. 19th, 1 group,
3 spots on se. limb, with facula. 20&!_1, 1 group, 6 spots; 3
new spots, and group of facule on e. limb. 21st, 1 group, 6
spots, 3 spots large, with faculse surrounding. 22d, 2 groups, 11
spots. 23d, 2 groups, 17 spots; 1 spot large, and the others
small. 24th, 2 groups, 15 spots. 25th, 1 group, observation
incomplete, clouds. 26th 1 group, 1 1arge spot; could not count
spots, hazy. 30th,1 group, 2 spots; facul® in nw. 30th, 1
spot disappearing by rotation on w. limb; hazy. Cloudy on
3d, 5th, 8th, 13th, 15th, 27th to 29th.

Mr. John W. James, Riley, Ill.: 1st, one new group near
west edge. 3d, no spots seen, but broad areas of faculs on
west limb. Tth to 17th, observations on 7 days but no spots
seen. 19th, facule on east edge, followed on 20th by a fine
large group, estimated 52,600 miles long, one large spot 26,300
miles diameter, and about 20 small spots. 24th, a new group
southeast of large spot. 27th, all the small spots gone; facule
in their place; the large spot, still intact, disappeared by solar
rotation November 1st.

Mr. O. E. Buzzell, Leaf River, Ill.: 6th and 7th, small group
in south latitude. 14th, small spot in south latitude near
meridian. 19th, large group at east limb which completed the
transit. Observations not taken on many dates on account of
clouds.
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Mr. H. D. Gowey, North Lewisburgh, Ohio: sun spots were

observed on the 20th, 21st, and 24th.
ROUGHT.

At Minden, Nebr., the"nonth was very dry; no fall plowing
was done; and pastures were injured. At Howe, Nebr., no
rain fell after the 15th, and wells were failing. Drought pre-
vailed at Concordia, Kans.; many wells were dry and water
was searce. At Hapnibal, Mo., no rain fell after the 15th;
water for stock was scarce and wheat suffered by drought. At
Pickering, Mo., the month was dry; streams were very low;
water for stock scarce, and the ground too dry to plow. At
Woonsocket, S. Dak., the drought continned during the
mounth, and very little plowing was done. A report {from Mar-
shall, Minn., dated the lst, stated that Island Lake, Goose
Lake, and Lake Stay were dry.

PRAIRIE AND FOREST FIRES.
On the 2d extensive prairie fires were reported near New

Eugland City, N. Dak., and north and east of Bismarck, N.
Dak. Prairie fires were reported south and west of Bismarck
on the 4th. On the 9th prairie fires occurred at Cannon Ball,
N. Dak. Destructive prairie fires were reported along the
Cannon Ball, Knife, and Heart Rivers, N. Dak., during the
first half of the month. Reportsof the 21st from Los Angeles,
Cal., state that extensive mountain fires prevailed near the
Santa Monica Cafion, and grass fires on the plains, causing
considerable damage. A report from San Diego, Cal., dated
the 22d, states that brush fires prevailed, with hot, dry winds
from the n. and nw.,, badly drying and burning raisin grapes.
On the 2d timber fires had caused great damage near Rapid
City, S. Dak.; several ranches were burned, and many tele-
graph poles were destroyed. On the 3d snow and rain vearly
extinguished the fires. Destructive fires were also reported
in the region of Rapid City on the 5th and 31st. Forest fires
were reported near Red Bluff, Cal., on the 9th, 10th, 11th,
15th, and 25th to 31st.

O VERIFICATIONS.

[ Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H.
E. Williams, chief clerk of the Forecast Division.]
FORECASTS FOR 24 HOURS IN ADVANCE.

The forecasts for districts east of the Rocky Mountains for
October, 1890, were made by 2d Lient. W. A. Glassford, Signal
Corps, and those for the Pacific coast districts were made at
San PFrancisco, Cal., by 2d Lieutenant Jobn P. Finley, Signal
Corps.

Percentages of forecasts verified, October, 1830,

States. 8tates,
Maine Kentucky cooveevieviecnerenisncnaes
New Hampshire ...........cci0veens ONi0. . evierienrs cioiennrennnns
Vermont........ West Virginia ..
Massachasetts.. Indiana . ....o0een
Rhode Island... I11inoi8 .,ccuivenes

! Lower Michigan..
: a};per Michigan

Connecticut.......
Eastern New York

Western New York.... : sconsin........
Eastern Pennsylvania . | Minnesots ......
Western Pennsylvani | Jowa.......

New Jersey.......... | Kansas

Delawnre ..... ! Nebraska
Maryland .....o0.0000  Missouri ..
District of Columbia. : Coloradw.....
Virginia .......... * North Dakota.
North Carolina .... ; South Dakots

Southern California® ..
Northern California®..

3B FEIATAET BIRIGPALPRLY
HA DO N VORI ONIW ~ NTA KD O O 0N

Oregon® .,....ecueen.
xels:‘ern Florida ! Washingtone........ ves
AbAMA ........ ' g K
aoama ... y elements: Weather........vvevene
ﬂ;’i;’;::&"" o ) ‘Temperaturet.........
Texas...... : Monthly percentage of weather and

Arkansas ..
Tennessee .

IRF AN RRELBRLIPRREIRIGTE
OCOW OOL 11 VOO O OMS L Oma - 00 O NW

i temperature combined §

e 1n determining the monthlf' percenmﬁf of weather and temperature combined, the
Pacific const states are not included. tThe forecasts of temperature in diatricts east
of the Rocky Mountains for Uctober, 1890, were made with reference to the maximum
temperature alone; that is, a prediction of warmer or cooler indicated that the maxi-
mum temperature of the day designated would be higher or lower than the maximum
of the previous duy. 1The monthly percentage of weather and temperature combined
is determined by multiplying the percentage of weather by 6, and the percentage of
temperature by 4, and dividing their sum by 10.

FORECASTS FOR 48 HOURS IN ADVANCE.
Appreciating the great importance that long time predic-

tions possess for the general public the Chief Signal Officer has
authorized forecasts for 48 and 72 hours, covering the 24
and 3d days in advance. These are optional with the fore-
cast official, and are only made when clearly in the public
interest, and cover, in all cases, considerable areas of country,
and are not confined to localities.

Percentages of verifications of forecasts made for second day
in advance. Number of predictions made: weather, 11; tem-
perature, 3. Percentages of verifications: weather, 60.0;
temperature, 83.3; weather and temperature combined, 63.6.

No forecasts for 72 hours were made during the month.

CAUTIONARY SIGNALS FOR OCTOBER, 1890.

Statement showing percentages of justifications of wind sig-
nals for the month of October, 1890 :
RWind signals.—(Ordered by 2d Lieut. W. A. Glassford).

tal Trrmber of siguals ordered, 121; justified as to velocitj',
wholly, 79, partly, 9; justified as to direction, 112, Of the
signals ordered 88 were cautionary, of which 54 were wholly,
and 6 partly justified; and 33 were storm signals, of which 25
were wholly, and 3 partly justified. 48 signals were ordered
for easterly winds, of which 42 were justified, and 73 were
ordered for westerly winds, of which 70 were justified. Per-
centage of justifications, 71.7.

No cold-wave signals were ordered during the month.

Percentages of verifications of weather and temperature signals reported
directors of the various State Weather Services for October, 1618’90. by

o
Eo3 -5 ‘: -
2 , H . 8
Stutes. e Eg States. k= g8
@ Fad 3 [2 2
B A B g
JOWS o .ovvieieranseianosinones 86 88 |} Nebraska....oooosveeceraess 84 84
Nlinois .. 75 71 || New Jorse& ................ 8 88
Kansas..... 83 go il North and Bouth Dakota.... 6% 4
Michigan ... 82 87 [ OhIO tevevvrerirenennannanses 82 89
Minnesota ...cooiioereennes 70 83 || Pennsylvania............... 78 87
Missouri.....ocvevececciansns 79 84 || Bouth Carolina.........,.... 8o 90

U STATE WEATHER SERVIOCES.
[ Temperature in degrees Fahrenheit; precipitation, including melted snow, in inches and hundredths.]
The following extracts and sammaries are republished from reports for October, 1890, of the directors of the various

state weather services:
ARKANSAS.

Temperature.—The mean was 1.7 below the normal; maximum, 91, at Lead
Hill, 12th; minimum, 26, at Devall's Bluff and Stuttgart, 81st; greatest
monthly range, 61, at Lead Hill; least monthly range, 82, at Malvern.

Precipitation.—The average was 1.00 above the normal of the last 8 years;

greatest monthly, 4.46, at Camden; least monthly, 1.46, at Pine Bluff.—
M. F. Lockg, Commissioner of Agriculture, Little Rock, director; F. H.
Clarke, Sergeant, Signal Corps, assistant.

ALABAMA.

Temperature.—The mean \was 2.6 below the normal; maximum, 98, at



